Decrease in the Ca2+-activated K+ current of pulmonary arterial smooth muscle in pulmonary hypertension rats.
Pulmonary hypertension exhibits acute elevation of vascular tone and hyperreactivity of pulmonary vasculature, which are closely related to patient mortality. In the present study, we investigated the characteristics of membrane currents of isolated pulmonary artery smooth muscle cells taken from rats with monocrotaline-induced pulmonary hypertension. Male Wistar rats were given a single subcutaneous injection of monocrotaline or saline, and then sacrificed between 18 to 21 days after the injection. The membrane currents in the smooth muscle cells from both groups of rats were compared using the whole-cell patch clamp technique. With 0.1 mM EGTA in the pipette, the densities of outward currents in monocrotaline-injected rats were smaller than those in control rats. When EGTA in patch pipettes was increased to 10 mM, the densities of the outward currents in monocrotaline-injected rats were equal to those of control rats. The Ca2+-activated K+ channel blockers (TEA, iberiotoxin) and nisoldipine were less effective on the outward currents of monocrotaline-injected rats. In the current clamp mode, a depolarization of membrane potential induced by 4-aminopyridine was greater in monocrotaline-injected rats than in control rats because of the reduced activity of the Ca2+-activated K+ channels. The Ca2+-activated K+ channels were decreased in pulmonary hypertension. The reduced activity of the currents may be related to the vascular hyperreactivity in pulmonary hypertension.